UNCLASSIFIED

AD NUMBER

AD913127

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
only; Test and Evaluation; 11 JUN 1971. O her
requests shall be referred to Electronic

Systens Division, L. G Hanscom Fi el d, Bedford,
MA 01730.

AUTHORITY

ESD Itr, 6 Dec 1973

THISPAGE ISUNCLASSIFIED










Unclassified (// 90

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
LINCOLN LABORATORY

TN 5

.

DATA REDUCTION PROGRAM DOCUMENTATION

ALERT?‘ |
| (EF FEC'I‘IVE SAPRIL 1971) /
i s = TAr ir—
10, iy
,cz*R /BERNDTSON
Gooup:92-
. H. /FRENCH
} E/NESSMAN [ s
PInIco Ford Corporation #-—-‘
Editors et

% k#;DF“L~Vﬁj =

.5

| 22 Jer arr e B amai o) AR ]
| n

:

:

11 JUNjﬁHJ ‘! ¢ sEp 17
@ i

- L YUL_J 4
b.' it .___J.___.]-J

| ([Dskb OVV’ -

| (BFAge28-70-C-P238, ARPA Omion~bi2

Distribution limited to U.S. Govemment agencies only; test
and evaluation; 14 June 1971. Other requests for this
ment must be referred to ESD-TR-2.

MASSACHUSETTS

, 772830 vy /3¢
Uncla331f1cd

LEXINGTON 'Z
e d

JScok
| 207 b S'Z)/

.........



T

Unclassified

The work reported in this document was performed at Lincoln Laboratory,
a center for research operated by Massachusetts Institute of Technology.
This work was sponsored by the Advanced Research Projects Agency of the
Department of Defense (ARPA Order 600), the Department of the Army, and
the Department of the Air Force under Air Force Contract F19628-70-C-0230.

ii

Unclassifi@d



FOREWORD

This is the eleventh report in the Data Reduction Program Documentation
series. If is dated according to the date of completion of the documentation. N
implicatior is made that this program will not subsequently be modified, amended,
or super: ded; on the contrary, the history of radar data processing is one of con-
tinuous evolution of techriques, and it is unrealistic to assume that steady-state has

been reached.

The preparation of reports in this series is under the Editorship of Charles R.
Berndtson of Lincoln, and of D. Nessman and R. French of Philco-Ford Corporation.
Inquiries, suggestions, corrections, criticisms, and requests for additional copies

should be directed to C. R. Berndtson.

The principal contributor to this report was G. L. Shapiro (Philco-Ford}.
Due to the intricate, evolutionary manner in which the programs came into being,
the editors regret that it is in general impossible to give due credit to all -- mathema-
ticians or radar analysts or programmers -- who contributed to the definition and

writing of the programs.

sl Oponabi

Alan A, Gromet?,é
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COMMON SYMBOLS AND ABBRE VIATIONS

(The units given for certain quantities are the units commonly used for those

quantities, unless otherwise noted. )

ADT ALCOR Data Tape

ALCOR ARPA -Lincoln C-band Observables Radar ’
ALTAIR ARPA Long-Range Tracking and Instrumentation Radar
Alt Altitude (km)

APS Average Pulse Shape

ARS ALTAIR Recording System

Avg Average, Averaging

Az Azimuth (deg)

c Speed of Light

CADJ Adjusted Calibration Constant (db)

C-band ALCOR frequency, 5664 MHz (NB) and 5667 MHz (WB)
DBLT Wide Band Pulse Doublet

DCO Designations and Communications Operator

El Elevation (deg)

EOF End of File

GMT Greenwich Mean Time

h Hours

Hz Heriz

IF Intermediace Frequency

in Inches

IRV Inter -Range Vector

L€ Left Circular Polarization

Isb Least Significant Bit

min Minutes ¢
NB Narrow Band

NRTPOD Non-real Time Precision Orbit Determination Program
POD Project PRESS Operation and Data Summary Report 1
Phase Presented in deg

PRF Pulse Repetition Frequency (pps)

PRI Pulse Repetition Interval (s)

pPps Pulses per second

pts Points

vi




rad
RC
RCS
RF

SD

w
SDBLT
S/N

TAL

WBS
WTR

* >

Range (km)

Range Rate (km/s)

Radians

Right Circular Polarization
Radar Cross Section (dbsm)
Radio Frequency

Seconds
Standard Deviation of Wake Velocity

Wide Band Slaved Pulse Doublet
Signal -to-noise Ratio

Time
Time After Launch (s)
Traverse Angle (deg)

ALTAIR Frequency; 415 MHz

Velocity
Dopplez Velocity

Mean Wake Velecity
ALTAIR Frequency; 155. 5 MHz

Wide Band
Wide Band Slaved
Western Test Range

Total Off-axis Angle (deg)
Wavelength
Denotes Multiplication

vii




FLOW DIAGRAM SYMBOLS

PROCESS, ANNOTATION

DECISION

TERMINATOR

SUBROUTINE: where NAME is the entry
call into the subroutine

a statement number in the program
listing or a reference point in the
flow diagram

CONNECTOR: where X implies a continuation
of the diagram to the next page

INPUT/OUTPUT OPERATION
MAGNETIC TAPE

PUNCHED CARD

CONNECTOR: where P specifies « page in the
' flow diagram, and L designates

DISK

viii




ALERT
1. PURPOSE AND UTILIZATION
A. Source of Data
P 1
ALCOR
. B. Data InEut

. ALCOR Data Tape (ADT)

1
@, _/" Eescrlgtlon

Alieof A ats %& \kLERT is designed to obtain a summary of the data avajlgble on an
o ,\ABT tape. Output is normally requested every 10th pulse. When:WBS PB-L—’P
= axan
SDBI::T‘waveforms are operative, AL ERT should be requested every pulse. The

data presented in an ALERT listing are essential to run other AjLCOR programs.

D Output \ ‘\A '
/ ' , ovj;/wu}/
A listing of metric and radar status data. / ¢ 2
. / ¥ Eg&?b
H‘.

iy . ) e ,ﬁ)aﬂqﬁ_ Séw@eﬂv




II. DESCRIPTION

ALERT gives a listing of metric and radar status information correlated
et

with pulse 106- which are necessary to run other ALCOR programs. The program
*,

should be run every pulse when WBS, DBLT, or SDBLT waveforms are ifi use.

Ve \

The items listed by ALERT are determined as follows:

R, Az, and El are corrected:

R =IRANGE + TRBIAS + TTCOR + RRCOR - RCORF
Az =1AZ +AZBIAS
El =IEL + ELBIAS - ECORF

where
IRANGE is uncorrected R
TRBIAS is range bias
TTCOR (transit time correction) = Rfi/c
RRCOR is range doppler coupling correction
RCOREF is tropospheric refraction correction
IAZ is Az encoder angle
AZBIAS is Az bias (Calibration Record Word 602)
IEL is El encoder angle
ELBIAS is El bias (Calibration Record Woxd 603)

ECORF is tropospheric refraction correction

Alt is computed as follows:

2

A1t=(R2+R + 2 RR sinEl)% R
e e e

where Re = radius of earth (6378. 145 km)




RCS is always the NB ieal time RCS whether the ADT is NB or WB. It is

obtained:

LC RCS = (IPPRCS) (80/255) - 40

RC RCS#= (IOPRCS) (80/255) - 40
where

IPPRCS is Data Record Byte 802

IOPRCS is Data Record Byte 803

A/D count is given for Gate 52 unless IW147 = 1 is input. In the latter case,

IMOVP is given. L
The angle offsets (ATr and AEl) are determined:

Pa/ZO
ATr = AZGRAD (2 7) (10 ) (cos Z1}

Pe/ZO
AEl = ELGRAD (2 7) (10 ) (cos Z2)
where

AZGRAD is the traverse scaling factor (revolutions/unit error),
Calibration Record Word 612

ELGRAD is the elevation scaling factor (revolutions/unit error),
Calibration Record Word 613

IOP/ e is the normalized error voltage
Pa (db) =ATr (db) - REF (db)

P_ (db) = AEI (db) - REF (db)

Not an output at present.

fH

IMOVP indicates whether nrimary and offset range gates are being moved manually;

62 to 66 counts: not moved; < 62 or > 66 counts: are moved; the separation between
the primary and ofiset gates remains constant. 2




PRESP e

1

ATr (db), AEl (db), and REF (db) are found by indexing the amplitude
reference table (Calibration Record Words 256-383) with the
log detecto. counts obtained in the ADT data record for the
ATr, AEl, and reference channels.

7. =ATr phase - REX phase + AGAMA
72 = AEl phase - REF phase + EGAMA

ATr phase, AEl phase, and REF phase are found by indexing the phase refer-
\ne table (Calibration Record Words 1-255) with the phase defector counts obtained
in the data record.
AGAMA is a phase offset between the reference channel and the ATr
channei, found in Calibration Record Word 596
EGAMA is a phase offset between the reference channel and the AEl
channel, found in Calibration Record Word 597

Peak transmit power is determined:

NB POWER = PWRCN +PWRSN log XPKPWR
WB POWER = PWRSN +PWRSW log XPKPWR
where

PWRCN is Calibration Record Word 620
PWRSN is Calibration Record Word 621
PWRCW is Calibration Record Word 622
PWRSW is Calibration Record Word 623
XPKPWR is Data Record Byte 344

The type of returned pulse is obtained from Data Record Byte 817, Bits 1-4,

where:
Qgie-_ Pulse Return
0 NB
1 WB
2 Phantom (not expected on ADT)
3 WBS




Code Pulse Return
4 not used

5 DBLT

6 not used

7L SDBLT

Range offset is obtained from Data Record Bytes 832, 833, and 834.
i DBLT waveform status information includes:

Calibration Record

Word No.
Alt at which DBLT is initiated 643
Alt at which DBLT is terminated 644

The following offset range scan status information is listed:

Calibration Record

Exo -atmospheric Word No.
Alt at which slaved mode is initiated 631
Alt at which slaved mode is terminated 632
No. of dwells/scan 633
Initial range offset (m) 634
Range offset increment (m) 635
Total no. of pulses/dwell 636
Calibration Record
Endo -atmospheric Word No.
Alt at which slaved mode is initiated 637
Alt at which slaved mode is terminated 638
No. of dwelis/scan 639
3 Initial range offset (m) 640
Range offset increment (m) 641
Total no. of pulses/dwell 642

PRF is IPRF, determined from the transmitted PRF for the particular

waveform on the ADT.#

# See Ref. 2, Appendix F.
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III. OPERATION

A. Input
Title
Launch Time (GMT total ms)
A/D option
First and last pulse nos. of processing intervals
Skip interval (pulses)

No. of processing intervals
A sample input is shown in Appendix A.

CARD 1 (110, 315, 1X, A4)

(Col.)
1-10 ILNCH Launch time in GMT total ms
11-15 NVALS No. of processing intervals
16-20 IW147 A/D option: 0 = Gate 52; 1 = IMOVP
21-25 IAUTO# 0: NSKIP =0 during WBS, DBLT, and SDBLT operation
1: NSKIP used as input
27-30 TITL Title for listing

CARD 2 (6110)
1-10 NSTART(1) First pulse no. of initial processing interval

11-20 NSTOP(1) Last pulse no. of initial processing interval

21-30 NSKIP(1) No. of pulses between each line output

31-40 NSTART(2) First pilse no. of second processing interval i
41-50 NSTOP(2) Last pulse no. of second processing interval

51-60 NSKIP(2) No. of pulses between each line output ’

Repeat Card 2 as necessary.

#Applies only to WB ADT's.




B. Output

All input parameters are summarized at the beginning of the listing.
This is followed by a summary of the offset range scan parameters in effect for the
4 mission, and a summary of the meaning of all mnemonics that can appear in an

ALERT listing.

The ALERT listing includes the following: time (TAL and GMT h,
min, s, and ms), Alt, R, R, # Az, El, NB LC RCS, A/D count (Gate 52 or IMOVP),
Tr error, # El error, LC attenuation,T peak power, range offset, pulse no. and type,

and status iniormation. Status information is listed only when a change occurs.

A sample listing is presented in Appendix B.

. #This R is computed by the Real Time Pr i and only approximates the true R.
The best estimate of R should be comput 11 ‘erentiating R, which is accurate.
##

Called Az error in listing.

TCalled AGC in listing.




We PROGRAM LIMITATIONS

NVALS = 50 processing intervals

i

10 e 'S




V. PROGRAMMING

e e

A. ALERT (see Appendices C and D.)

ALERT is the control section of ALERT. It reads the input cards,

1% calls the subroutines, and lists the desired data.
B. HEDADT (see Appendix E.) i

Sub~outine HEDADT unpacks the ADT header record which contains

pvandwidth, reel no., WTR no., data of mission, and mission designator. The call

; statement is HEDADT [ISIG, #INBUF(i), IEQM(1)]

| INPUT

‘ INBUF (1) First word in the ADT header record o
OUTPUT_

3 IEQM(4) 1ZBAND (bandwidth: 1 = WE, 0 = NB)

i IEQM(2) ITREEL (reel no.)

TEQM(3) ITWTR (WTR no.)

| IEQM(4) IMTH

f TIEQM(5) IDAY (Date of test)

‘ IEQM(6) IYR

TEQM(7-9) ITDESG (mission designator)
‘ {e UNPACK (see Appendix F. )2

, 1 Subroutine UNPACK unpacks the raw data from the ADT, and trans-
lates it into a format usable by the IBM 360/67 coraputer.

#Not used,

##INBUF(Z) to INBUF (4803) contain the remaining words in the record.

11




D. READJS

The first call to subroutine READJS opens the file and reads the ADT
header record. The second call to READ]S reads the ADT calibration record and
stores the values in a buffer area. ALERT extracts the individual calibration values v
it requires. Each subsequent call to READJS reads an ADT data record consisting of
eight ALCOR pulses.

E. REFC (see Appendix G.)

The tropospheric refraction correction subroutine, REFC, is based on
tropospheric refraction tables in PPP-36. . A modified version of this subroutine

is now in use.
The call statement is REFC (E, R, DEE, DRR).

E = Uncorrected El (must be between 0® and 90°)
R = Uncorrected R
DEE -: El tropospiteric correction

DRR = R tropospheric correction

The corrected values to be computed after exiting from the REFC

subroutine are:

El =E-DEE
R = R-DRR

s STATUS (see Appendix H.)

Subrcutine STATUS examines the designated status words, checks

for changes, and returns to control section for output. The call statement is STATUS. .

STORED IN COMMON

ISTAT Array of status mnemonics
', IALSW Not used
i ISTSW Change of status indicator: 0 =no change; 1 =change

12
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APPENDIX A
ALERT INPUT
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APPENDIX C
ALERT PROGRAM LISTING

NDOUBLE PRECISION TLNCH,01000,TAL,TOTL

COMMON/ ICCM/INRUF{1803),1AZ,1EL,INDEX,IPPRCS,IO0RS, IRANGE, I PKPWR, IRSTA00010
1007, TALT, INDAZ,JINDAZ, INDEL, IRBS4, IRB8S, ICPRCS, 1240B1,1240B2,1240B3S5TAQ0020
1,124181,1241B2,1241B3,XPPAGC,IBETA,NEWA, IBAND,NSW,RBIAS{8),ISVPRI,

LIHRS  IMIN, ISEC, IMSEC,ISTAT(21),TRBIAS,ISTAT]1,ISTAT2,ISTAT3,ISTAT4,STAOOD4D
LIALSW,  ISTSWoNBWB, ISIGNO,I11582,JCON,NBEG,NEND,ITST,NUMPRI, XOPAGC,

LITBAND, ITAPNO,IPRF, IPOLAR, ISSERR,PIFA{16),0IFA(16),PFSA,0FSA,
1PSSA,0SSAyPSSL,0OSSL,ICODE,1273B5,1273B¢,1273B7,127388,IM0OVP,INMCVO,

1IOFFST

DIMENSION XNBUF(1803), CBIAS(B)yXKRCS(5])
DIMENSION XATBL(128),XFILN(255)

DIMENSION TECM(9),ITDESG(3)

DIMENSION NSTART(SD)},NSTOP{50)NSKIP(50)

DIMENSION CW{l4a),I0LDS(18)

EQUIVALENCE (XNPUF{ 1), INBUF(1))
EQUIVALENCE (IFQM{L1) NWBAN )y (IEQM(2)ITAPEN)» (TECH{3),ITWTIR),
2(1EQM{4) o IMTH ), {TEQM(S), IDAY) ,(IEQM{6),1YR Vo
ICTECM(T), ITDESE(1) )
C

2C08 FORMAT('0*',1CX,"'THE COCE ( C ) LISTED IN THE OUTPUT HEADING DEFINE
IS THE®/11X, 'CURRENT PULSE AS HAVING THE FCLLOWING WAVEFCRM O '//
213X, *CODE PULSE RETURN'/13X,y === mmmemeeee==e? /15Xy 70 NB
3 RETURN'/15x%,"'1 WB RETURN'/15X,'2 PHANTOM (NOT TC BE USED)
4 Y/715X,y %3 WB SLAVED WINDOW RETURN'/15X,"4 (NCT USED)'"/
5{5Xy'5 WB PULSE DOUBLET RETURN'/15X,'6 (NOT USED)'"/15X,*7
6 WB PULSE DNUBLET SLAVED WINDOW RETURN'///)

2004 FORMAT(*D’,1CX,"THE CODE (RANGE) LISTEC IN THE STATUS CUTPLUT DEFIN
LES THE FOLLOWING 0'//715X, 'R =5 .0 DESIGNATION'/721X,'= T TR
2ACK /21Xy "= A AUTO-ACQUISITION'/21Xy'= C COAST' /715X, A
3= 0 NB RAKGT [INPUT ESTIMATOR NOT SLAVED TC WH'/21X,'= S NB I
4S SLAVED TO wB'//15X%X,'N = N NB RANGE INYO TARGET TRACKER'/
521Xy '= W WB RANGE INTO TARGET TRACKER'//15X,'G = 0 0 AND
6T WILL ALTERNATE WITH EVERY TRACK'/21X,'= ¥ TRANSFER (FIRST SE
IT = Q)*//715X,*'F = CENTER OR CENTROIC TRACK'/21X,'= ¢E E
80GE TRACK'/)

2095 FORMAT(®1?,10X,*THE CODE (ANG) LISTED IN THE STATUS CUTPUT DEFINES

1 THE FOLLOWINGO®//715Xy"A = B DESIGNATE?/21X,'= T TRACK®/
2 21X,'= W WALT'/721X,'= C COAST? //15Xys'N = 2 ANGLE T
3YPE 2 SERVO'/21Xy'= 1 ANGLE TYPE ! SERVO' //15X,'G = H M
4AXIMUM SERVO BANDWIOTH®'/21X,'= L MINIMUM ANGLE SERVC BANDWICTH!
5/ )
2006 FORMAT(*D',1CX,°THE CODE (MISC) LISTED IN THE STATUS OUTPUT DEF!NE
IS THE FOLLOWING O'//15X, "4 XL L {NOT USED)'//15X,
21 = 0 BEACON TRALKER OFF' /21X,'= B BEACON TRACKER ACTIV -
JE'//15Xy 'S = N DETECTION NORMAL' /21X,*'= O DETECTION OVE
4RRIDE® //15X%X,°C = 0 NB TRANSMISSICN CNLY' /21X,'= W N8/
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SWB TRANSMISSION?/)
2007 FURMAT('0',1CX,"THE CODE (R D) LISTED IN THE STATUS CUTPUT DEFINES

1 THE FCLLOWING Q*'//7:i5Xy'R = D DCCS-DESIGNAYICN SCURCE SELEC
JTEC BY DCC'/21X%,'= P PRIME TF (CURRENTLY TRACKFILE)

3 /21%y'= C CCONSOLE (JCYSTUCK ,RUTTCONS,ETC.) ?

4 12iXy'= & (NOT USED)' //21%,'NCO SELECTEC CESIGNATIQ

SN SCURCE®*  /715%,'D T(1-4) TRACKFILE

y 6 /21%, "= iI{1-4)  NOMINAL
7 /21%, "= I{1-4)  INFLIGHT MESSAGES®
A /21%, '= F(1-3)  FIXED PQINT ¢ 5
9 121%, '= pe BORESIGHT TCWER °

) A /21%, "= p# PRESS ]

2009 FORMAT('O',1CX,*THE COCE (WBSD) LISTED IN THE STATUS OLTPUT DEFINE

IS THE FOLLCWING C'//15X, "W = C  wIDE PAND SLAVED MCDE NCT IN
2 LFFECT'/21X,'= 'S [N EFFECT*//15X,’B = C  (BIT NOT BEING
JUSEC YET)'/21X,'= N ENDO SCAN IN PRCGRESS'/21X,*= X  EXO SCAN
4 IN PRGGRESS®//15Xy"S = 0 {BIT NCT BEING USEC YET)'/21X,'=
5 M MANUAL WBS SCAN '/21X,'= A AUTCMATIC hBS
6SCAN *//4115X%, 70 = U DCUBLET MCDE OFF /21X,

7'= D CCUBLET MODE CN'/)
2017 FORMAT('0'yICXs"LAUNCH TIME (TOTAL SECS) = ",F10.345%X,'IWL1IT7 = ',

115/777)

3100 FORMAT('1BANC = *,A2)

3200 FORMAT('Q TIME HGHT RANGE RDOT ALIM ELEV LC A/D ALER
IR ELERR AGC PWP ( OMT R.CFFST RANGE ANG MISC PRF R G WB
250 PRI")

330C FORMATL(! {SECS) {KM) {KM) {(M/SEC) CEG DEG DBM CAT DEG
1 CEG CB DPW FR M SECS {M) Y95AlIX9s3AL,1X,201,A2,1X,

2134 1X9ALyIXA2,1Xy4A147)

3400 FORMAT!Y Ty FGe AL F5a 10 F T 1 9yF8a1)FTa23F642421492FTe3,F5.1913,1%,1
Ll 303y 7 e s I3y 1y FTalylXySAL 1 Xy 3A1 9 X201 90A2,1X13,1XeAly1X,A2,1X,
24A1,1%,15)

3600 FGRMAT(‘ 'Fq.1'A1'F5.11F7.11':8011F7-2;Fb-2v2[1¢'2F7¢3'F5-1'[3!1X1|
1o 303404, 13, 1%,FT7.1929X,1X,1%)

G
DATA ZLC/'LC  "/4IRC/'RC  ?/,IWB/'wB '/ ,INB/'NB '/
DATA IFOST3/C/yIFRST4/Q/ 4 INTAV/ 1/, 1FRST2/0/, IFRSTS/L/
CATA ER /6378.145/ ,IFRST1/0/BLNKK/? '/ +IBUSE/? vy
CATA TAST2/'%%%%0/,JAST/ % '/ »IBLNK/? Y
DATA Dl10CG/1C0OC. CO/

C

C ITST = 1 ARE NOT WITHIN THE NSTART-NSTCP INTERVAL

C ['T-SHIg =192 ARE WITHIN THE NSTART-NSTCP INTERVAL

[© ITST = 3 AT NSTCP OF THE NSTART-NSTCP INTERVAL

@ NEWA = (C MISSION FLOCWN BEFCRE 15 CCT 7C (CLD ATTN.)

C NEWA = 1} MISSION FLCWN AFTER 15 CCT 70 (NEW ATTN.)

C

» REAC(Sy 1) ILNCHyNVALSy IWL17y TAUTOTITL, (NSTART(I),NSTCP{I) ,ANSKIP(I])
1-I=1,NVALS)
1 FORMAT{I10:315,1X,A4/(6110))
©
L IFINVALS.LELC)INVALS=]

C
IECF=0
IERR=0

CALL READJSUINPUF,JECF, IERR)
IF(IEOF.EC.1)GM TOU 680

19




I1SIG=1
CALL HEDACT (ISIG,INBUF(1),IECM(1))
NEWA=0
TF(IYR.GT.70)GT TQ 282
IF(IYR.LTLT0)GO TO 283
IFLIMTH.GY.LC)ICO TC 282
IF{IMTH.LT.10)GO TC 283
[F(IDAY.LT.15)C0 YC 283

282 NEWA=1

283 CCNTINUE
[F(NWBANLEC.C)TALTYO=1
IERR=0
CALL READJS(INPUF,I1ENF,[ERR)
IF(IEGF.EQ.LIGN TO 680

STURE THE DFSIRED CALIBKATION VALUES

laNaNal

DG 21 K=1,2%5%
21 XFILN(K)I=XN8UF(K)

N=0
DU 20 k=256,3871
N=N+1

20 XATBLIN)=XNBUF(K)

N=0
00 22 K=512,527
N=N+1

22 PIFAIN)=XNBUF(X)
N=0
DO 23 K=52€,54"
N=N+1

23 OIFA(N)=XNBUF (K)

PFSA=XNBUF(592)
PS5A=XNBUF(593)
OF SA=XNBUF {594}
O5SSA=XNBUF(595)
ACAMA XNBUF(S9¢)
EGAMA XNBUF(%97)

ABIAS=XNBUF(602) '
EDTAS=XNBUF{607)
DEGCON=(1B80.%.0479369)/3141.59
A/BIAS=DEGCON*hBIAS
ELBIAS=0DEGCON*FBIAS

N Y

JU 25 K=604,611

N=N+1

QCIAS(N)=XNBUF(K)
25 RBIAS(NI=CBIAZ(N)

AZGRAD = XNBUF(612)
ELGRAD = XNBUF(613)

PARCN=XNBUF(620)

20 -




PWRSN=XNBUF(621)
PWRCW=XNBUF(627)
PWRSW=XNBUF(627)

N=0
DO 27 K=624,62F
N=N+1
3 27 YKRCSIN)=XNBUF(K)

PSSL=XNBUF(629)
0SSL=XNBUF(630)

N=0
DO 28 K=631,644
N="{+1

28 Ow(N)=XNBSUF(K)

CKCN=14.989625/2045.
XL%634=DW(4)¥CKCON
X1.X635=0w (5) $CKON
X.X640=DW(10)*CKCN
XLX641=DW(11)*CKCN

ISTAT1=0
[STAT2=0
LCNT=0
DO 280 J=1,21
[STAT(J)=1AST2
280 CCNTINUE
JCCN==}
INDEX=0
17ST=1
ITDEC=1
[POLAR=0
ITCNT=0
[PULS=0

DO 120 1J=1.NVALS
NBEG=NSTARTI(IJ)

IFINSTART(IJ) LS CINSTART(IJ)=1
IFINSTCP ([J).LE.OINSTOP(IJ)=99999
NNSET=NSKIP(TJ)+]

MNSVE=NNSET

3 JCON=JCON+1
IF(JCONLEC.9.0P «JCCN.EC.0)GO TO 97
INCEX=(JCON-1)%9C0
G0 TO 99
97 JCCN=1
INDEX=0
i 98 1ECF=0
1ERR=0
B IPAR=[BLNK
CALL READJS(INRUF, [UGF, (ERR)
IF(IERP.EQ. 1) IPAR=TART
IF(IEOF.EQ.1)GN TU 680




99 TALSW=0

c
CALL UNPACK
IF(IAUTO.EC.1)GO TC 100
NNSET=NNSVE
[F(I127385.NE.0.OR.1273B8.NE.OINNSET=1
100 CCNTINUE
.
IF(IFRST2.EC.1)GC TQ 92
PWRUS 1 =PWRCN
IF(NWBAN.EC. L) PWRUSL1=PWRCH
PWRUS2=PWRSN f
[F(NWBANGEC.1)PHRUS2=PWRSH
IBUSE=INB
IF(NWBAN.EGC.1)ZBUSE=ZWE
RKUSE==,C0943
[F(NWBAN <EQ.1)RRUSE=-.000)15
c
WRITE(6,20C)ZBUSE I TAPEN yTITL, (IEQMII)y1=4,6)
200 FURMAT('LALERT-ALCOR?' 4X, "BANC = ',A2,4X,'REEL NOs = !

LylSy? TITLE = ',24," DATE = '3 1247/%9124%7%'+12)
WRITE(O9222) (INSTART(I)NSTUP(I) NSKIP(I),yI=1,NVALS)

212 FORMAT('0O START sToP SKIPY, 12X, *START STCP SKIP',12X,*STAR
17 STCP SKIP? 412Xy "START sTop SKIPY /( 4(2Xs1542X41552X,y
275,10X)))

TLNCH=CFLOAT(IINCH)/C1COC

WRAITE(64,2017)TUNCH, IW117
WRITE(GyT431LIOWIL) +DWIT) 4OW(2)sDW(8)4DW(3)4Ch(F),
IXLX634 3 XLX640 s XL X635, XLXO64LDW(6) 4 DW(12),0W(13),0W(14)

7431 FCHMAT(*O',1CXy"EXO-ATMOSPHERIC® 438X, 'ENDO-ATMCSPHERIC SCAN'//
115X, "UPPER WBS SCAN ALTITUDE (KM) = ",Fl0.2+17Xs'UPPER WBS SCAN AL
2TITUDE (KM) = ',FlC.2/
315X, "LOCWER WBS SCAN ALTITUDE (KM)

"yF10.2417X, *LOWER WBS SCAN AL

4TITUDE (KM) = '",F1C.2/
305Xy "NUMBER CF DWELLS PER LCAN 2 "yF10.Cy17X,*NUMBER CF OWELLS
6PER SCAN = 'ZWF1C.0/
TISK, "INITIAL RANGE CFFSET (M; = "4yF1l042917X«*INITIAL RANGE OFF
8SET (M) = 'WwF10.2/

FL5X,"RANGE OFFSET INCREMENT (M) = ", Fl0.2,1TX,"RANGE CFFSET INCR
AEMENT (M) = ',FlC.2/

BI5X, *NC.CF SLAVEC PRIS PER OWELL = ",Fl0.0417Xs"'NC.CF SLAVED PRIS
C PER DWELL = '4F1C.0//

BLLXy*UPPER DCUPRLET MODE ALTITURE (KM} = ",Fl0.2
C13X,"LOWER DCURLET MODE ALTVTITUDE “KM) = ",F1C.2)

WRRITE(64,8149)

8149 FORMATI(//7)

WRITE(6,2008)

WRITE(6,42004)

WRITE(6,2005) .
WRITE(6,20C6)

WRITE(6,20C7)

WRITE(6,20C9)

WRITE(6,31C0O)ZRUSE

WRITE(6,3200)

WRITE(6+43300)(ISTAT(J),yJ=1,18)

IFRST2=1

22




92 CONTINUE
IF (NUNPRTLT.NSTART(IJ)«CR.NUMPRi.GT.NSTOP(IJ}1GO TC 3

ITOT=(36C0*IHRS+60SIMIN+ISEC)*1 000+ IMSEC
ITAL=1TOT-ILNCH
TAL=DFLOAT{ITAL)}/D100OC
00 710 K=1,18
. 710 IOLDS(K)=ISTAT(K)
CALL STATUS

c .

IF{IFRST4.EQ.0)GC0 TO 10
IPULS=TPULS+]
TF{TIPULS.GE.NNSETIGN TO a7
TF(ISTSW.EC.CICO TO 118
WRITE(6,90)TAL,IPAR, (ISTAT(I},I=1418)4AUMPRI

90 FORMAT(® "y FIu3, ALy BTXySAL)1Xy3ALy1Xy2A0 A2, 1Xs 133 1XeALelX,A2,1X,
L4ALy 11X, 1I5)
LCNT=LCNT+1
GO TO 118

C

87 IPULS=
GO TO 11

10 1FRST4=]

1l TADOUT=IRBS54~1
TF{IW117.EQ. 1) TADOUT=IMOVP
IF(ICOCE.EC.5)X0PAGC=XPPAGC
IF{ICOCE.EQC.T)XOPAGC=XPPAGC
RDOT=(IRDOT/(8192.0)1*14.989625
RANGE={FLOAT(IPANGE)/204£000.)%14,989625+TRBIAS*.14989625
TTCCa= (RANGF/299776.)*(RDOT/1000.)
RANGE=RANGE+TTCOR
RRCOR=RRUSE*RDNT
RANGE=RANGE+RRCOR/1000.
APPOP=( {IPPRCS/255.0)%80.0)-40.0
1PPRCS=APPOP
APPOP=((I0PRCS/255.,0)%80.0):-40.0
TOPRCS=APPOP
AZ=(1AZ*2%3141.59265358)/(2.0%%17)
XAL=Al*.057295¢8
XAZ=XAZ+AZBIALS
EL={1EL*2%3141.59265358)/(2.0%%17)
XEL=EL®*.0572958
XEL=XEL+ELBIAS
CALL REFC(XELyRANGE,CCORF,R(ORF)
RNGF=RANGE-RCORF
ELVF=XEL-ECQORF
RADEL=ELVF*.017453

» CALT=SQRT(RNGF*%2+ERSER+2.%RNGF*ER*SIN(RADEL) }-ER

RANGE=RNGF
EL=ELVF
AZ=XAZ

XPKPWR=]PKPWR
IF(IPKPWR.LE.O)IGC TO 39
POWERT=PWRUSL+PWRUS2*ALOGLU(XPKPHWR)
IPKPWR=POWERT

39 CONTINUE
XOFFST=(FLOAT({TOFFST)/2048.)%14.989625
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IF1124181.G7.127)G0 TO 6310
124181=1241B1+Y2E
GC TO 6311

6310 CONTINLUE
IF(1241B1.LT.529)GC TC 6311
1241B1=256-124181

6311 CCNTINUE
IF1124182.G7.127)G0 TQ 6312
124182=1241B2+128
GG TC 6313

6312 CCNTINUE
IF(12418B2.LT.129)GC TC 6313
124182=256-124182

6313 CCNTINUE
IF1124183.GT.127T)GC TO 6314
[24183=]124183+128¢
GO TO 6315

6314 CUNTINUE
IF1124183.LT.129)GL 10 6315
[24183=256-124183

631% CCNTINUE

LI=XFILNU]24182)-XFZLNIT241B1)+AGAMA
CuSTA=CO0S(21)

P=XATBL(1240B2)-XAT8L(124CB1)
PZERR=AZGRAC#*2.%3,141593%(10.%*(P/20.))*CCSTA
ALLRR=AZERR*57.2958

22=XFZLNIT124183)-XFIZLNI{I241B1)+EGANMA
CGSTE=COS(22)

P=XATBL(124083)-XATBL(124081)
ELERR=ELGRAC*2.%3.141593%(10.%*{P/2C,))*CCSTE
ELERR=ELERR*57.2658

LCNT=LCNT+1
TF(LCNT.LT.54)C0 TG 689
WKITE(6,3100)2ZPUSE
WRITE{6,3200)
WRITE(6,43300) (10LEStJ)sd=1,18)
LCNT=0

689 CCNTIMUE

657 CCNTIN.E
IFUISTSHW.EC.CICO TO 645
WRITE(6434CO)TAL, IPAR,CALT RANGE RCOT,AZyELIPPRCS,IADCUT,AZERR,
LELERR XPPAGC y IPKPWR, ICODE  IHRS s IMIN, ISEC, IMSEC 4 XOFFST,
LUISTAT(J)Jd=1,18)yNUMPRI
GC TC 650

645 WRITEL693600)TALy IPARyCALTRANGE yRDOTAZELIFPRCS,IACCUT,AZERR,
1ELERR ¢ XPPAGC ¢ IPKPWRy ICCDE y THR Sy IMIN, ISEC, IMSEC s XOFFST o NUMPR]

650 CCNTINUE

118 TFINUMPRI.LT.NSTCP(IJ)IGC TO 3
(FRST4=0
TPULS=0
(FRST1=0

119 IFRST3=0

120 CONTINUE

GO TG 125
680 WRITE(6+105)NUMPR]
109 FORMAT(* ENC OF FILE REACHEC LAST NUMPRI VALUE = ',{10)
125 RETURN

ENC
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APPENDIX D
ALERT FLO ' DIAGRAM

START )

READ
INPUT
CARDS

READJS

READ A
RECORD

SET
CALIBRATION
VALUES INTO
LOCATIONS
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APPENDIX D-2

! 10
READTS
READ

A
RECORD/
J

UNPACK

UNPACK

A
PULSE

STATUS
ANALYZE

RADAR
STATUS




AFPENDIX D-3

B

COMPUTE
METRIC
DATA

v
LIST
METRIC &
STATUS

DATA

< NSTOP




APPENDIX E
SUBROUTINE HEDADT PROGRAM LISTING

* CALL HECADT (ISI1G,INBUF,IEQU)

s ISIG = 1 UNPACK THE 20 WORC ADT HEADER
START
ENTRY HEDADY
SPACE

XIsSIG EQU 4
XICAL EQU 5
X1EQU ECU 6

1

BASE ECU 2
SPACE
HECADTY SAVE  (14412)9Te*
BALR 12+C
USING *,BASF
ST 13ySAVEA+4
LA 7,SAVEA
ST 7:8(0,13}
LR 13,7
SPACE
LM KISIGyXILCL,OL L)
SPACE
L 8,0(XTCALY}
ST 8, TEMI]
ST B8y TEMP2
SRL 831
ST B,0(XTECU) MBANC
L By TEMP ]
SLL 8s1
SRL 8,25
ST Bea( TECQL) MREEL
SPACE
L By4 ! XICAL)
ST 8y, TEMP L
SV 8, TEMP2
SRL 8y16€
ST ByB{XTEQU) MhTR
L 9,TEMPL
SLL By16
SRL By24
ST B, 12(XIEQL) MMNTH
L By TEMP2
SLL B8y24
SRL By 2%
ST By16(XI1EQU) MCAY
SPACE
SR 8+8
1C ByB8(XICAL) .
ST B,2C(XIEQU) MYEAR
*ve 24(9,X1EQU),9{XICAL} MISSICN DES.
SPACE
RETURN £ 13,SAVEA+4
RETURN (14412),7
CNOP 0+ 4
TEMPL co F'o°*
TEMP2 ce F'O°?
SAVEA Le 18A(*)
END
28
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APPENDIX F

SUBROUTINE UNPACK PROGRAM LISTING

CSECT
ENTRY UNPACK
UNPACK SAVEL
CROP 15
CNOP 0,4
BALR 2,0
USING START,2,3
STARY L 3,BASA
L 4, 0UBUF
L 5. DUBYVF
L s, 0ULBUF
A Sy=F'4096"
A &y=F1R}192"
USING CBUF,4,546
8 STARTI
CUBUF CC viiccyy
BASA ccC A(START+4C96])
START1 L 8y=Ft1?
ST 8, [ALSW
LA By INBUF NULMPRI=8%(NPR-1)+JCUN
MV(C TEMP(3)},0(8)
MVC TEMP2(13},0(8)
5 9y TEMP
SLL 9,8
SRL 9,16
S 94 ONE
SR 8,8
M 84EIGHT
A 3,JCON
€T 9, NUMPR [
L FyNBEG
([ 9y NUMPPR]
8H CCELTAR
SPACE
LA 84WC233 CUMPUTE GMT
A 8y INDFX
MVC TEMP(),0(8)
L 9, TEMD
N 9,=X")FCOOCO0O"*
SRL 9424
ST 94 IHRS STORE HRS
L 9, TEMP
N 9,=X'003FCCOO"
SRA 9,16
ST 9, IMIN STORE MINS
L 9, TEMP
N 94=X'0QCO3F0I!
SRA 9,8
ST 9, ISEC STORE SECS
LA 8yWC234
A 8, INDFX
MVC TEMP(3),0(8)
L 9, TEMP
N 9,=X*7FEQCCOO"
SRL 9,21
ST 9, IMSFC STORE NMNSEC
SPACE
29
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Go0ooI

GGCCN

LA
MVC
SRL
X

LA

MVC

SRL

MVC

SRL

ST
LA

MVC
SRA
ST
LA

MVC

8,W02737

8y INDFX
TEMP{),0(8)
9, TEMP
Fy=X"TFFFCO0Q"
9,14

9, 1AL

B.WC236

8, INDFX
TEMP{Y),0(8)
9, TEMP
9,=X*TFFFCCOO0*
9. 14

9, [EL

B.WL268

8, INDFX
TERP({3),0(8)

G TEMP
9,=X*FFC00000"*
Fe24

9, IPPRCS
BeWL265

By INDFX
TEMP{3),0(8)
9, TEMP
Fy=X'"FFFFECOO"*
9,13

9, TEMP2

By WL267

8, INDFX
TEMP(13),0(8)
Gy VEMP
Fy=X'FFFFOCOO*
9,16

9,TEMP2

9,11

9, TEMP2
8,WC2¢6

8+ INDFX
TEMP(2),0(3)
9, TEMP

9, =X'"FFEQQCCOO"*
9,21

Gy TEMP2

9, IRANGE
8,WC115

84 INDFX
TEMP(2),0(8)
9, TEMP
Fy=X'0CTFCO0Q"
9,16

9, IPKPWR
B.WL269

8. INDEX
TEMP{3),01(8)
9. TEMP

9y=FeN

30

STORE A2

STORE ELEV

STGRE PP CBS¥

STORE RANGE

STORE PEAK PCWER




BNL

SRA
LCR

CaTGl1 SRA
carvee ST
LA

MVC

SRL

DCTG1
9y=X*TFFFFFCO"’
9,8

9,9

OCTG2

9,8

9, IRDMT

B8yWL LR

84 INDFX
TEMP(1),0(8)
9, TEMP
99y=X*TFCOQCOQ"’
9,24

9,1(91

9, IRB8%4
ByWC268

84 INDFX
TEMP(),0(8)
9, TEMD
9,=X*'COFFCOCO"’
9s16

9, 1CPRCS

ByWC117

8y INDFX
TENP(3),0(8)
9, TEMP
9y=X*FFCO0COO0"
9,24

9, IMQVP

9y TEMP
94=X*N0COFFOQ"
9,8

9,INMCVO

8yWLC273

8y INDF X
TEMP(),0(8)
9, TEMP
9,=X'FOCOCCOO"
9'28

9,1CANE

9, TEMP
9,=X'08C00000"
94217

9,1273B5

9, TEMP
G,=X'04CC0OCO0"
G,26

9,12738¢

9y TEMD
9y,=x'02CCCCCO"
9425

9,127387

9, TEMP

STORE R-DCT

A/D COUNT-RB 52

STORE CP C8SM

ARE PRIMARY AND OFFSET MOVING

IS CFFSET WINDCW MCVING

CCMPUTE THE CCDE FCR PRI

WBS MCOE INDICATOR

ENCO-EXO SCAN INDICATCR

WBS SCAN MCDE INDICATCR

3¢
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CFFCOM

RPLUS
RNEG

CFFSKP

9,=X701€00000"
9,24

9,127188 DCUBLET MCODE (WDICATCR
9,9

9, ICFFST

94 1COPE .
94 THRFE

QFFCOM

9, SEVFN

OFFCQM

UFFSKP

8.,wC278

8y INCFX
TEMP{Y},0(8)
9,9

9, TEM

9y ZER"

RPLUS
S¢=X*"7FFFFFQO"
9.8

9,9

RNEG

9,8

2, ICFFST RANGE CFFSET FOR SLAVEC WINDCH

8yWC240

8, INOF X

TEMP(?},0(8)

F,=X"7TFCOCCOO0"*

9,24

3,11(9)

9,124081

Gy TEMT

9,=X"NOTFOCO0"

9y16

CEPAR D]

9y124082

Gy TEMP

9,=X""0COTFQO*

3,8

9,1(91}

9,124083

8,WL241

8, INOFX <
TEMP(3),0(8)
9, TEMP
9,=X'FFC00000"
9,24

9,1(9)
9,124181

9, TEMP
9,=X'"NOF~0C00"*
9,186

9.1(91)

32,




CKFSCP

CKSSpp

INCET

CrSSCP

PPTEST

ST

SRL
LA
ST
LA

MVC

SRL
LA
LE
STE

SRL
LA
LF
STE

ST
ST
ST
LA

MVC

BE
LE
AF
STE

HE
Wy

STE
N

BNE

MvC

LA

9,124182

9, TEMP
9,=X*CCCOFFCO"
9,8

9, (I
9,[24183
8,WC2L3

A, INOFX
TEMP({Y),0(8)
9, TEMP
9,=xX'FCCOCCOC?
920

LI,FIFA
0,0(9,11)

0y XPPAGC
Q,TEMD
9,=X*'"FCOCCOO0"
9422

[1,CIFA
C,0(3,11)

0, XCPAGC

G4 2ERC

9, ISWSSP

9, ISWSSC

9, ISSFRR
B8yWC2139

By INDFX
TEMP(),01(8)
9,TEMP
9,=X'nrCCOC200"!
G4 LERP

CKFSQn

Oy PFSA

O XPPAGC

0y XPPAGC

9, TEMDP
9,=X9"0CCCLCO"
Gy ZERC

CKSSpn

CyCFSA

0y XCPAGC

09 XCPAGC

11, TE¥P
11.=X'0CBCZCOC?’
[1y=F'0"
cKSSagr

B84y ONE

8, [SSFRR
CCELTAR
LI,TEVP
i1l,=x70C4C1COC"
i1l,=F'0"

INDET

9,WC239

94 [NOFX
TEMP(3),0(9)
1C,TEMP
9.WC252

GET VALUE FROM PIFA TABLE

GET VALUE FRCM CIFA TABLE

CHECK BIT 23 (PFSA)

ACC IN PFSA VALUE

CHECK BIT 24 (CFSA)

ACC IN CFSA VALUE

INDETERMINATE SITUATICA

ALXeMICR.WCRD INTC REG.10
AUX.MICRCWAVE WORD [INTC REG.11




NOATTL

RCBKLC

sLC
STCRLC

CPTEST

c

LE

MVC

BNE
LE
AE
STE

BNE
LE
STE
MyVC
mMyC
N
BE
LE
AE
STE
MVC
LA
MVC
LA
MVC
LA

MVC

BNE

AE
STE

ST

9, [NDF X
TEMP(3),0(9)
10,=X*0C8C2C00"
1C,=X'0C8C0000"
StTa4

0,PSSL

0y XPPAGC

0+ XPPAGC

9, ONE

9, I SWSSP

8yNEWS

8y2ER0C

CPTESTY

9, TEMP
9,=x'00CB8CCCO"
Gy=fFr'0"

ROBKLC
11y=X'080CCO0O"
11,2€°0

SLC

0yPREVLC

Oy XPPAGC
JSWLC (4) ,0ONE
ISSERR {4} 4CNE
CPTEST
11,=xX*040CCCOC"
11,ZERQ

NCATTLC

OPTESY

0,PSSA

0y XPPAGC
CoyXPPAGC
ISWSSP(4),CNE
9,WC239

9, INDFX
TEMP(2},0(9)
1C, TEMP
9yWC252

9, INDFX
TEMP(2),0(9)
11,TEvP

9,WC272

9, INDFX
TEMP(*),0(9)
1C,=X'CC4C1000"*
1Cy=X'004C0OC0OC?
ST%

0,0SSL

0, X0PAGC

0,4y XCPAGC

9, 0ONE

9, [SWSSC

34

RANGE TR.WCRD INTC TEWMP
BIT 9 = ¢ (COND.A)

ACD IN PSSL (COND.B)

OLC OR NEW ATTEN.

ATTENLATCR REACBACK
S74 ARMED
STATUS REAC BACK

ST4 NOT ARMED

STATUS REACBACK

ACC IN PSSA (CCND.B)

AUX.MICR.WCRL INTC REG.1O
AUX.MICRCWAVE WORD INTC REG.11

RANGE TR.WCRD INTC TENP

8I7 1C = ¢
ACC IN CSSL

(COND.A)
(CCND.8)




S5

NOATTRC

ROBKRC

SRL

STCRCC

CuTll

cure

ENCALERT

LCPCLAR

NBANC

m

OoOZoOZZCO
m

o5
Z
m

Lt

STE
MVC
MVC

By NEWA
By LERP
CLT1
9, TEMP
9,=X"00C4CC0G"
91=F'P'
RCDKRC
11,=X'02000000"
11,2€RO
SRC
0, PREVKC
0,XUPAGC
JSWRC U4} ,0ME
ISSERP(4),CNE
curl

11,=X*0 0CCOQC"*
11,2ERQ
NCAYTPC
ourTl
0,0S554A
Qs XCPAGC
0y XCPAGC
ISWSSr(4),0NE
g,JSWILC
qy ERN
ourT?
Oy XPPAGC
O.,=E116"
0 XPPAGC
0, PREVLC
9,JSwWnC
94 ZERC
ENDAL®RT
CyXCPAGC

1 SET16?
0y XCPAGC
0y PREVRC
JSWLCU4), ZERD

JSWRC (41}, ZERC

8¢ INBUF
TEMP(1),0(8)
g, TEMD
9,131

Gy 2ERC
NBAND
2,RBIAS+16
2:TRBTAS
9, ISWSSP
9,0NE
CCELTAR
2,RETASH24
2,TRBIAS
2+TRBIAS
CCELTAR
2.RBIAS

2y TRDTAS
By WC273

OLD OR NEw ATTEN.

ATTENLATCR READBACK
S75 ARMEC
STATUS REAC BACK

S75 NOT ARMEC

STATUS REACBACK

ACC IN [0SSA (CCND.B)

WICE BANC TAPE

ACD IN PSSA-RBIAS(T)

NARRUW BANC

CENTER CR EDGE TRACK




CKNBEDGE

CKNBLOW

CDELTAR
TEMP
TEMP2
Ixc
PRINUM
IPASS
ISWS50
ISWSSP
JSWLC
JEWRC
PREVLC
PREVRC
LERO
CNE
TWC
THREE
FOUR
SEVEN
EIGHT
clo0
c100
c1000
CHUF
INBUF
WDl

wD18
w019

nD29
wD30

wD58

WOllLs
wWOo1l16
wol17
wD118
w0175
wD232
wD233

Bs INDFX
TEMP(3),0
9, TEMP
9,=XtNQC1
9, ZERN
CKNBENGE
CDELTAR
8, IRDNT
8, ZERD
CKNBLOW
2.RBIAS+4
2+.TRBTAS
29 TRHTAS
CCELTAR
2+RBIAS+8
2,TRBTAS
2. TRBTAS

Flol
F'o'
F'o'
FIOI
Flol
F*Qr
Flol
FrQ*
F'0l
£'0.0°
E*0.0°
FeQt
Fo]e
Fr2¢
F'3l
Frqre
Fr]te
Fege
Frice
F'100"
Fr1000°

CL3
cL3
CL48
cL3
cL3
cL27
CL3
cL3
cLsal
cLl17l
cL3
CL3
CL3
cLi?71
CL171
CL3
cL3

(8)

cooo!
ELCGE TRACKING
CHECK SIGN GF R DOT
LEADING EDGE BIAS
TRAILLING ECGE HIAS

PP 1.CG De

PP PHASE O.

CP LOUG D.

CP PHASE C.
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w0234

w0236
w0237

w0239
w0240
w0241
w0242

w0252
w0253

WD263
W0264
w0265
wD266
wWb267
W3268
w0269
wWD27C
w271
w0272
w273
w0274
w0275
w0276
w0277
w0278
w0279
w0280

Iaz
TEL
INCEX
IPPRCS
IORS
ITRANGE
IPKPWR
IRCAT
TALT
INDAZ
JNCAZ
INBEL
IRB54
IRB8S
IOPRCS
124081
124082
124083
124181
124182
124183
XPPAGC
IBETA
NEWA
BAND

37.

cL3
cL3
CL3
CcL3
CL3
cL3
cL3
cL3
CcLJ
cL?7
cL3
CcL3
cL27
cL3
cL3
CL3
cL3
cL3
CL3
CcL3
CL3
cL3
CL3
cL3
CL3
CcL3
cL3
CL3
CL3
CL3
cL3
CL636°
1F
1F
1F




NSW
RBIAS
[SVPRI
I[HRS
IMIN
ISEC
IMSEC
STAT
TRBIAS
ISTATL
I[STAT2
I[STAT3
ISTAT4
[ALSW
ISTSW
NBWB
[STGNU
[Lr+az
JCON
NBEG
NEND
17ST
NUMPR I
XOPAGC
ITBAND
[TAPNO
[PRF
IPCLAR
ISSERR
PIFA
CIFaA
PFSA
CFSA
PSSA
CSSA
PSSL
CSSt
1C00E
127385
127386
127387
127388
IMOVF
IMCVC
IOFFST
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100

120

200

300

320

34C

400

APPENDIX G
SUBROUTINE REFC PROGRAM LISTING

SUBROUTINE REFC(E,R,DEE,CRR) VERSION 6/16/70

OIMENSION CE(16,8),CR{16,8),E0{16),4RD(8)

OATA 0E/0.0 +0.0 +0.C +0.0 10.C +0.0 10.0 +0.0 ’
10.0 10.0 +0.0 +0.0 +0.0 +0.0 +y0.0 100 »0.0313,
20.0303,0.0292,0.0287,0.0282,0.0272,0.0262,0.0253,0.0243,0.C223,
30.0214,0.0195,0.0171,0.0135,0.0075,0.0 10.0937,0.0848,0.0770,
40.0732+,0.0694,0.0627,0.0571,0.0522,0.0480,0.0412,0.0385,0.0337,
50.0278,0.0205,0.0105,0.0 10.1850,0.1520,0.125040.114C,+C. 1050,
60.0904,0.079540.0708,0.0636,0.0523,0.0478,0.0405,0.0323,0.C229,
70.0114,0.0 +y0.5310,0.3070,0.2120+0.183090.1400,0.128C,0.1060
B0.0899,0.078Cy0.0612y,04055040.0455+0.0354,0.0246,0.0120+0.C ’
90.7550,0,372C,(.24C0,0.2C20,0.1750,0.1370,0.1120,0.0942,0.0811,
AD.U631,0.0566,0.C466,0.0361,0.0250,0.0122+0.0 10.9120+0.4110,
B0.2560,0,214C,0.1840,0.,1420,0.1150,0.0967,0.0830,0.C643,0.C575,
C0.0472,0.0365,0.0252,0.0122,0.0 »0.9700,0,4200,0.26CC,C.2200,
DN.1900,0.146C,M.1)7C,0.0980,0.0840,0.0653,0.0584,0.0478,0.0369,
£0.02%4,0.0123,0.C /
sAYA DR/ 0.0, C.Cy 0.0, 0.0, 0.0, C.O0, 0.0, C.Cy C.O0,y

0.0y 0.0y 0.0y 0.0y, 0.0y 0.0y .0, 22464 21.5; 20.4, 19.9,

194y 1B.5y 17.6, 16.8y 16.1y 14e8y 1422y 13.2y 12.0+ 1C.4y B.by

Tals 6743y 57.9y 50.2, 47.0y 44.1, 35.3, 35.4, 32.1y 29.3, 24.8,

22.9y 1947, 1643, 12Ty 9e4y 8e14137.0, 98.5, TT.4y 69.7, 63.2,
52.9y 447y 3.4, 3344, 26.4y 239y 20s1,y lb6e4y 12.7» 9.4y 8.1,
6340.0,167.C,103.0, 86.Ly T3y 56470 4€6.2, 38.9, 33.6, 26.4, £4.0,
7 20.2y l6.4y 12.8, 9.5, 8.2,405.0,17C0.0,104.0, 86.3, T3.6, 5648,
B 4.3, 38.9y 33.7, 26.5y 24.1y 2043, 16.5, 12.8, 9.5. 8.2,421.0,
9171.05104.0y B6.6y T3.9y 95Tely 4604y 35.0, 33.8y 2648y 24.3y 20.5,
A 166y 13,0y 9.8y, B.49446.0,172.0,105.0, 8744y T4.0y 58,0, 46.6,
8 39.2y 34.Cy 27.0, 24.6, 207y 16.7, 13.0, 10.0y 8.4/

NATA EC,RTCEL/0.0112.0+42095.036.098¢0510¢0+12.0114.0,18.,20.
124.930e140.960.490.+57.29578/

OATA RC/0.C1410.4300960.42-.049400.,100C.,20C0./

[+{R.LE.0.0)CD TC 300

RG=KR/1.852C+C0

DU 100 [E0=2,1S8

[=17-1E0

[FLE.CE.ED(I))CO TC 120
CCNTINUE

(=1

DC 200 JRO=2,8

J=10~JRD

IFVRG.CELROLINIGE TC 220
CONTINUE

J=1

IT{JEC.BICD TC 34C

IR=ALUC(RC/RC(J})/ALOGIRD{J+1)/RELI))

[F{E.LE.0.0)CO TC 320

LE=ALUC(E/EO(L))/ALCGLEDITI+1)/EDI(I))

OELl=((CE(I41sJ)=CE(I4J))¥{1e=¢R)I+{CE(I4J+1)=0E{L,J))MLR)*LE

0E2={{CE{]yJ41)-CE(L4J))®(1.-ZE)+{CELI+]1,J+]1)-0E([,J+1))RZE)*IR

OtE=DEL+CE2+4CE(1,J)

DRI={(CR{T+14J)-CR{T,J)I#{L.—-ZRI+{OR(1,J*1)-DR{I,J))*ZIR)I*LE

OR2:% 1 {CRITyJ+1)~CRIT9I)I*(1.~2E)+(CRIT+1,J41)-DR(I,J+1))IPZE)HZR

DRR=(URL1+0R2+0P (T, J))

CU YO 400

DCE=0.0

DRR=0.0

CC TD 400

DEE=DE([,J)+{OF([,J+1)-DE([+J))*2R

DRR=O0R{1,J)+(DR{1,J¢1)-0R{I,J))*ZR
GO TO 400
DELT¥={E~EDII))/(ED(I+]1)-EDII))

OEE=DELT*{CE(L+),J)~-0E(I,J))+DE(]+J)

ORR=DELT*(CR(I+1,)J)-DR{I,J))I+DRII,I)

ORR=0RR*.30480-03
RETURN
END

[S I WO S g
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APPENDIX H
SUBROUTINE STATUS PROGRAM LISTING

* THIS ROUTINE DECODES STATUS INFO AND PACKS IT INTO TKE CUTPUT BUFFER
*

CSECT

ENTRY STATUS
STATUS SAVEL

DROP 15
CNOP 0,44
BALR 2,0
USING START,2,23
STARTY L 3,BASA
L 4,0UBUF
L 5,0UBUF
L 6, 0UBUF
A S5y=F?4096"
A 6y=FtR1G2¢
USING OBUF,4,5,6
B START1!
CUBUF oC V(ICOM;)
BASA oc A(START+4C96)
SPACE
START1 LA 8,WC239
A 8y INDFX
MVC WCRD39(3),0(8)
LA 8,WC264
A 8, INDFX

MVC WCRE64(3),0(8)

La 8yWE272

A 8, INDEX -
MVC WCRCT72(3),C(8)

MVC WCRC72(23),3(8)

SPACE

L 9,WCRT2S

N Ge=X?100800CCO"* MASK FCR WCRD 239
ST 99y WCRMN2IG

L e WCRNE4L

N Se=X*FFFFECOOQ" MASK FOR WCRD 264
ST FeWCRNEA

L 9, WCRNT2

N Yy =X*ATF3ICT00? MASK FCR WCRD 272
ST 9,WCRNT2

L 9, WCRNT73

N 9,=X'CF1FF7CO?

ST 9,WCRNT723

SPACE ]

SR 9,9

ST 9,ISTSW CLEAR STATUS PRINT SWITCH
L 9, WCRMN39 i
¢ 9,0w0RD39

8NE XFERMW

L 9, WCRMNH4

G 9,0W0RDG4

BNE XFERW

L 9,WCRNT72

C 9,0nW0RDT2

BNE XFERW

L 9,WCRNT73

G 9,0kW0P0T3

BNE XFERW
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XFERW

SETSWI

SPACE
ST
ST
ST

ST
SPACE

RETUR

9,WCRMN3S
9,0w0ORD39
Yy WCRIE4
9,0K0OPD6G
9yWCRLCT2
9,0W0RDT2
9,WCRNT3
9y0W0ORDT3

9, ISTAT?2
9,1(9)

Gy ISTAT2
9y=F*101"
SETSWI

9, 1STAT]
q'=F'|.
9, ISTSW

9,WCRDT2
9,=X'00C00700"
9,8

9,=AIDTAC)
STAT(13,0(9)
9,W0RD72
9,=X'20C00000"
9,29

9,=A(SLWB)
STAT+411},0(9)
9,WCRI72

9, =A'04C0CCO0?*
26

9y,=A(NWN)
STAT+8(1),C(9)
9, WCRN72
9,=2X'02000C00"
9,25

9,=A(GOT)
STAT+12(1),0(9)
9, WCRIP73
9,=X'0001C000"
9,16

9,=A(FEC)
STAT+16(1),0(9)
9, WCRN73
9,=X*"C0000700"
9,8

9y =A(DTWC)
STAT+20(1),0(9])
9,WCRN73
9,=X*N008B0O000"*
9,19

9,=A(N12)}
STAT+24(1),0(9)}
9, WCRD 13
9,=X'N004C000"*

41

SET STATLS PRINY SWITCH

BIT 22-24

BIT 3

BET ¢

BIT 7

BIT 16

BIT 22-24

BIT 13

BT 14




NZSTMP

NBANC

XD1v
XC1v1

sLvbusl

SRL

MVC

SRL

MVC

SRL

MVC

SRL
MVC
SRL
ST

MvC

SRL
BNE
ST
B
ST
SR

ST
SPACE

SRL
BNE
SPACE
SRL

BE
SPACE

-

ST

SPACE

SRL

9,18

q':A‘CHL)
STAT+28(1),0(9)
9,WCRN39
g,=X*'CQgO0CCO?
9,23

FGy=A{M]IC)
STAT+32{:!,0(9)
9, WCRIM"T72
9,=X*P0OCO0CCO"
9,31

Fa=A{S]12)
STAT+26(1),0(9)
F,WCRNT73
g,=)°0CCCBCCO!
9,15

q'zA(CG“)
STAT+40(1),0¢9)
9yWCRIMT3
9,=A'00100C0C"
9,20

9, QTEVP
9y,=ALINBC)
STAT+41(1),0(9)
Gy WCHDE4
G,=X'FFFFECCO?
G513

Gy=Fr0!

NZSTMP
FGy=Fr66666"

e STEMP

ISTMP

9,STEMP
9,=F*10CCCCOO0"
8,8

B8,STEMP

G, STEMP

G, INBUF
Gy31

Gy ZERT
WBAND

G4 HCRNTI
g,=Xtrjicoccoo?
G924

94 ZERMC

SLVCUR]

8,FCU?
84DIVSR
NEWPRF

9y WCRMT3
9,=X*08COCCCO"
9,27

42

TRAMSMITTED PRF

IN NARRCW BAND
gIv 8

IN DCLBLET MCDE

BIT 5




NBANWBN

NODIVS

PBANC

SLvDLBe

NEWPRF

LSTMP

INRANGE

R el

9,4 2ERC
NENWBN
XClv
I,WCRNT3
3,=Xx1C010C0CO"
9,2C

9, LERD
NCDIVS
B8, TWO
XCivl

B, ONE
XCIvl

9, WCRNT3
3,=X'"1COCO00"
9,24

9, LERD

SLvVCur2

8, TWO

XKivl

9,WCRTNT3
9,=X'NBCO00OO0"
9,27

9, LERN

XCIV

B8, TWO

xCIvl

8,8

9, STEMP
ByDLVER
3,STE™P

STAT+4404),STEMP

gywWCRNT2

1 =X1N0C30CO0"
9,16
G,=A(NPC)
STAT+4B(1),0(9)
G, WCRDT2
3,=X'01F0CCO0"*
9,19
9,=FtaQ!
INRANGE
Qy=FiN?
3, =A(CTN)
STAT+52(2),0(9)
9, WCRNT3
G,=X*0OBCCCCCO"
9,27
9,wBSAVE
Gy=A{SLWB)
STAT+56(1),0(9)
F,WBSAVE
94y ZERC
BB6
STAT+40,C'C"
STAT+64,C'C"

IN SLAVED CCUBLET PMCDE

BIT 12

NB/WB E«CoPs

NB ONLY

BIT B

IN DOLBLET MCPE

BIT b

IN SLAVEC CCUBLET MCDE

wWB ONLY

BIT &8-12
RIGHT JUSTIFY ANC MULTI BY 2

BITS




B CBLTT
BB6 L 9, WCRNT2 BIT 6
N 9,=x'r4coccoo!
SRL 9426
A 9e=A(WBE2)
MVC STAT+60(1),0(9}
L G wCRNT2 BIT 7
N 9,=x'12600000"*
SRL 9,25
A Je=A(WBS3)
Mve STAT+64(1),0(9) H
CBLYY L G4 WCRIM73 BIT 8
N 9,=x101C0CCCO"
SRL 9424
A g,=A(FBLL)
MvC STAT+6B(1),0(9)
RETUR RETL
CTAC cC CLB'DTA*CH*#*!¢
SLWB EC cL2+0s?
Ai?2 EiE CLav122¢
LWN £C CL2'NW!
GOT nc cL2tare
EEC cc crL2Ycsy
CTwC nc CLB'DTWSC*x%
N2 cc cL2:21!
GHL GC CL2'HL ¢
MIC cc Gl 2-1¥1% ¢
S12 cc crL2tqe?
CCN cC CL2'NC?
cpC cC CL4'CPCH?
CTN cC CL4C ' **T1T2T3T4TSTONINZNINGILI2TI314F1F2F3B*P*!
WAS1 cc cLz2'Qle
w852 cC CL2*NX?
wBS3 (7 CL2'MA®
cetLl ne cL2:gnt
BL oc Gldl'r-"
NBO cc CL2'0OW?
CNOP 0.4

wWORD39 cc FeQe
WORDT2 nc (PO (0
wWORDT3 EC L (00
wWORDGES cc FeQr
CWCRD39 CC Fo0e
CWCROE4 OC Qe
CWCRD72 CC FeO!
CWCRLC73 ©C E40)*
STEMP cc FeQt

CTEMD cC Fror "
ZERD e Feoe

CNE §6 Feys

TWC CcC Feae

FOUR cc Frge

WBSAVE  DC Feo?

CIVSR e Froe

CBUF CSECT

INBUF 0s cL3

w1 DS cL3
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wD1l8
wD19

w29
WD30

wDils
WD1lle
wWili?

wD233
wWDZ234

wWD236
wD237

wD239
w240
wD241
wD242
wD243
w244
WD245
wD246

wD253

wD263
wD264
wWD265
wD266
wD267
w268
wD269
wD270
wD271
wD27?
wD21?
WC27«
wWh27¢
w276
wD2177
wD278
wD279
wD280

1AL
IEL
INDEX
IPPRCS
IGRS
IRANGE
IPKPWP
IRDOT
TALTY
INDAZ

LS

CL&8
CL3
CL3
CL27
CL3
CL3
CL252
CL3
cL3
CL3
CL345
CL3
cL2
cL3
CcL3
cL3
CL3
CL3
CL3
CL3
CL3
CL3
CL3
CL3
CcL3
cLls
CL3
cL27
CL3




JNDAZ CS 1F
INCEL cS 1F
IRBS4 CS 1F
IRBBS 0S 1F
I0PRCS DS 1F
124081 0S 1F
124082 DS 1F
124083 CS 1F
[12418. DbS 1F
124 DS 1F
124 Cs 1F
XPPauL DS 1F
IBETA DS 1F
IBETASW CS 1F
HANC LS 1F
NSw [ 1F
RBIAS CS 8F
ISVPR! CS 1F
IHRS 0S 1F
IMIN DS 1F
ISEC oS 1F
IMSEC DS 1F
STAT DS 21F
TRBIAS DAY 1F
[STAT1 Cs LF
ISTAT2 oS 1F
[STAT] DS 1F
ISTAT4 DS 1F
IALSHW DS d
ISTSW cS LF
NBwWB cS 1F
ISIGNO 0s 1F
I11sn82 Cs 1F
JCCN DS F
NBEG Cs F
NEND CS F
ITST cs F
NUMPR I CS F
XOPAGC CS F
ITBAND Cs F
ITAPNO DS F
IPRF DS F
IPCLAR DS F
ISSERR DS F
PIFA DS 16F
CIFA DS 16F
PFSA cS 1F
CFSA CS 1F
PSSA DS 1F
CSSA Cs 1F
PSSL CS 1F
cSSL CS 1F
ICCDE CS F
127365 Cs F
127386 LS F
127387 CsS F
127388 CS F
IMCVP DS F
IMCVC C. F
IOFFST LS F
END
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